Increasing of high voltage lines capacity is one of the most important tasks of Russian Energy department. There are a lot of ways to increase. This paper describes a new method, which allows high voltage lines capacity increasing more than 2 times comparing with traditional methods. There is an electrical parameters calculation of a new design of high voltage overhead lines. Also the new design has less negative effect to environment.
INTRODUCTION
The territory of the Russian Federation is huge, which explains the presence of a large number of long overhead power lines. With a significant development of transport and housing and communal services, the share of electricity consumption in total energy consumption is projected to grow faster. The technological consumption of electricity for its transport is about 13% of the electricity released into a network [1] . Therefore, increasing of an existing and newly constructed transmission lines capacity is one of the main tasks of Russian Energy strategy, as well as losses reducing.
A capacity of power transmission lines is a maximum power transmitted along a line, which can be transmitted while respecting operating requirements and without duration of a power transmission mode subject limiting [2] . A maximum transmitted power is limited by the stability criteria for long-distance lines, and for relatively short lines -by the allowable voltage or current [3] . ____________ Chukotka branch of North-Eastern Federal University, 4-106 Office, 3, Studencheskaya Street, Anadyr, Russia One of the ways to increase a capacity of power lines is a compact overhead line [4] .
Electrical circuits of compact three-phase overhead lines are not fundamentally different from circuits of three-phase power lines of traditional design. Regulation of transmission operating parameters is through traditional or new control devices such as the FACTS that are installed in nodes of transmission [5] .
Such lines for their normal operation require special equipment. This leads to certain difficulties in operation due to the need to use complex cybernetic devices.
DEVELOPMENT OF IMPROVED DESIGN OF HIGH-VOLTAGE LINES
An increase in a capacity at the limit of transmitted power is achieved in two main ways: by reducing a longitudinal inductive resistance of a line phases and increasing a transverse capacitive conductivity [6] .
A radical increase in a natural power, and, consequently, a transmission capacity of a power line, can be achieved by using a different height suspension of wires [7] . With regard to 110 -220 kV overhead transmission lines with modern fittings, such lines can have the structure shown in Figure 1 .
The peculiarity of this scheme is that the lower wire is stretched without sag. This means that its horizontal and vertical deviations are excluded. When connecting the upper and lower wires with couplers of conductive material, the entire phase is deprived of a possibility of horizontal movement. Consequently, the phases can be brought closer together at a distance slightly exceeding the possible breakdown voltage. At one meter between a wire and a tower on the 110 kV overhead transmission line and two meters on the 220 kV line, the breakdown voltage of an air gap between a wire and a tower is more than six times than the nominal voltage, which is enough to fulfill a condition of not overlapping the air insulation between wires of a line and towers.
Carson [8] proposed equations that determine a resistance of lines taking into account a flow of currents in the earth. For a two-wire phase, an inductive resistance is defined as:
where ekv r is the equivalent radius of a wire, the values of which for aluminum and steel wires is ekv r = 0.95 r , where r is the true radius of a wire; 3
D is a depth of a conditional reverse wire, defined as:
where f is a frequency of a network (Hz); λ is a specific conductivity of the earth, 1/Ohm*cm.
When f = 50 Hz and the average value λ = 4 10  1/Ohm*cm the value 3 D = 935 m. In an absence of data on the conductivity of the earth 3 D is usually taken as 1000 m. An inductive resistance due to a mutual induction between two parallel wires with a distance d between the axes of their wires can be determined from the expression:
For a three-phase single-circuit line with a full cycle of wire transposition, a mutual induction resistance between the phases when a current returns through the ground should be determined by replacing the average geometric distance between wires of the phases a , b , c , and d :
Taking into account (1) and (3) direct sequence resistance, which determines, along with capacitive conductivity, a line capacity is defined as [7] : 
Capacitive conductivity is defined as:
, Sm / km ,
where d is a wire diameter. A capacitance conductivity of a split phase line can be calculated according to (6) if a wire diameter d is replaced by the equivalent according.
Dependences of the given linear longitudinal resistance and transverse capacity on the place in the span of 200 m 220 kV overhead line (Figures 2a, 2b) . Changes in natural powers for lines 110 and 220 kV, depending on a distance between wires in a phase in the middle of the span are shown in Figure 3 , where the lines under consideration have a natural power of about 2-3 times more than that of traditional overhead lines. 
CONCLUSION
The proposed design of a power line can significantly increase a capacity of high-voltage lines. Although an experimental verification of a line capacity has not yet been carried out, it can be expected that the obtained values are close to optimal due to the assumptions made in the calculation of a line capacity.
